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Japanese Patent Publication No. 3062089 

(54) [Title of the Invention] MAGNETIC HEAD AND MAGNETIC 
DISK APPARATUS USING THE SAME 
(57) [Claims] 

[Claim 1] A magnetic head comprising an air-bearing surface 
facing a recording surface of a recording medium, wherein a 
corner at an air-outflow end of the air-bearing surface, at 
which two sides of peripheral surfaces of the air-bearing 
surface intersect each other, is cut-off to have a 
predetermined radius of curvature so that reduction in a 
lift due to rollin g a n d ca mb er of the head i s prevented , 
[Claim 2] A magnetic head comprising an air-bearing surface 
facing a recording surface of a recording medium, wherein a 
corner at an air-outflow end of the air-bearing surface, at 
which two sides of peripheral surfaces of the air-bearing 
surface intersect each other, is at an obtuse angle and part 
of a portion of the obtuse angle is further cut-off to have 
a predetermined radius of curvature so that reduction in a 
lift du e to rol ling and c a m ber of the head is prevented. 
[Claim 3] A magnetic disk apparatus comprising a magnetic 
head according to Claim 1 or 2 mounted thereon. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a magnetic head and a magnetic disk apparatus 
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using the magnetic head, and in particular relates to a 
magnetic head having an air-bearing surface (referred to as 
an ABS below) facing a recording surface of a recording 
medium and a magnetic disk apparatus using the magnetic head. 
[0002] 

[Description of the Related Arts] Recently, in order to 
move toward greater densities, the magnetic disk apparatus 
must be designed to lower a lift of the magnetic head in 
which a magnetic transducer needs to be brought closer to 
the medium; however, when the lift is too low, contact and 
clashing of the head with the medium pose a concerned 
problem. Therefore, the floating magnetic head must be 
floated at a constant lift in the vicinity of the medium. 
[0003] A conventional magnetic head such as the head 
disclosed in Japanese Unexamined Patent Application 
Publication No. 63-27 67 69, as shown in Fig. 9, has tapered 
faces 102 at an air-inflow end 101 of a surface facing a 
medium of the magnetic head, a groove 103 formed by grinding 
the surface facing the medium with a grind stone or the like 
from the air-inflow end to an air-outflow end to be in a 
predetermined width, and an ABS 105 which is two rail faces, 
each surrounded by a side face 104 of the groove and the 
periphery of the magnetic head. In the magnetic head, an 
intersectional angle a between a side 106, in which the side 
face 104 of the groove 103 intersects the ABS 105, and a 
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side 107 of the ABS air-outflow end is rectangular. 
[0004] This intersection point is an apex of the triangular 
pyramid formed by the ABS 105, the side face 104 of the 
groove, and a side face 108 of the magnetic head at the air- 
outflow end. Similarly, an intersect ional angle b between a 
side 110, in which a side face 109 of the magnetic head 
intersects the ABS 105, and the side 107 of the ABS air- 
outflow end is also rectangular. This point also is an apex 
of the triangular pyramid formed by the ABS 105, the side 
face 109 of the magnetic head, and the side face 108 at the 
air-outflow end. 

[0005] A magnetic disk apparatus f as shown in Fig. 2, 
comprises a suspension 16 having the magnetic head fixed 
thereto and a rotary actuator 14 attached to the suspension 
16 for recording and reproducing at a predetermined position 
by seeking the medium 15 from the inner periphery toward the 
outer periphery thereof. As a floating position is shown in 
Fig. 10(A), an air layer enters the air-inflow end 101 of 
the magnetic head at the peripheral velocity V due to the 
rotation of the medium so as to apply a pressure for 
floating the magnetic head on the ABS 105 so that the 
magnetic head floats keeping a balance with the pressure P 
of the suspension 16 in a position in that the air-outflow 
end 108 is lower than the air-inflow end 101 so that a 
magnetic transducer 111 disposed in the vicinity of the air- 
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outflow end 108 approaches the medium 15. 

[0006] Furthermore, as the peripheral velocity changes with 
the radial position of the medium, in order to keep the lift 
of the magnetic transducer constant, the distance between 
the magnetic transducer 111 and the medium is controlled to 
maintain constant by utilizing changes in the angle between 
the center line of the medium and the peripheral velocity 
direction (referred to as a YAW angle below). At this time, 
a floating position from the air-outflow end 108 of the 
medium, as shown in Fig. 10(B), is inclined relative to the 
medium, so that the lowest floating position is one of the 
corners b of the air-outflow end 107 of the ABS, which is 
lower than the magnetic transducer 111, disabling the 
magnetic transducer 111 to approach the medium. 
[0007] Since the magnetic head has a camber as shown in Fig. 
11(C), and the angle a between the ABS air-outflow end 107 
and the side face 104 of the groove is the lowest floating 
position even without rolling, there is a problem similar to 
that described above. 

[0008] Furthermore, when seeking in such a floating 
position, the lift is further reduced and there is a problem 
that the apparatus cannot write and reproduce due to damages 
by contact with the medium because the angle of the 
triangular prism apex formed by the ABS air-outflow end, the 
side face of the magnetic head, and the ABS is acute, as 
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mentioned above. When an impact is applied to the apparatus, 
the medium is also damaged similarly. Moreover, when 
seeking at a high speed or the impact is hard, the magnetic 
head may clash against the medium to stop the apparatus - 
[0009] A conventional magnetic head such as the head 
disclosed in Japanese Unexamined Patent Application 
Publication No. 63-136370, as shown in Fig. 11, has tapered 
faces 201 at an air-inflow end of a surface facing a medium 
of the magnetic head and a groove 2 02 of the surface facing 
the medium, in which the width at an air-outflow end 204 is 
smaller than that at an air-inflow end 203. Accordingly, 
the width C2 of an ABS 205 at the air-outflow end is larger 
than the width CI thereof at the air-inflow end, and the 
angle D between a side 207, in which a side face 206 of the 
groove intersects the ABS 205, and a side 208 of the ABS 
air-outflow end is acute, so that there is a significant 
risk for damaging the medium. 

[0010] Moreover, there is also a conventional magnetic head 
such as the head disclosed in Japanese Unexamined Patent 
Application Publication No. 4-276367, as shown in Fig. 
12(A), (B), in which a surface facing a medium is patterned 
by photolithography and the like and an ABS 301 is cut by 
trimming, etc., and corners e, f, g, h, i, and j of the 
magnetic head at the air-outflow end are rectangular or 
acute so that there is the same problem as that in the 
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magnetic heads described above. 
[0011] 

[Problems to be Solved by the Invention] In the 
conventional magnetic heads described above , the lift of any 
one of corners at the air-outflow end is extremely lowered 
than that of the magnetic transducer so that there is a 
problem that the magnetic transducer cannot approach the 
vicinity of the medium. 

[0012] The lifts from the medium of corners at both ends of 
the ABS air-outflow end are the smallest, and the corners at 
both ends of the ABS air-outflow end are acute apexes of 
triangular prisms, so that because the lifts are reduced by 
high-speed seeking or impacts, there is also a problem that 
clash occurs by the contact with the medium. 
[0013] It is an object of the present invention to provide 
a magnetic head and a magnetic head apparatus capable of 
high-density recording by enabling the head lift to be 
designed low. 

[0014] It is another object of the present invention to 

provide a magnetic head and a magnetic head apparatus 

capable of high-speed seeking and improving the safety 

against the high speed and impacts. 

[0015] 

[0016] 

[Means for Solving the Problems] According to- the present 



invention, in a magnetic head including an air-bearing 
surface facing a recording surface of a recording medium, a 
corner at an air-outflow end of the air-bearing surface, at 
which two sides of peripheral surfaces of the air-bearing 
surface intersect each other, is cut-off to have a 
predetermined radius of curvature so that reduction in a 
lift due to rolling a n d ca mb er of the head is prevented - 
[0017] Furthermore, according to the present invention, in 
a magnetic head including an air-bearing surface facing a 
recording surface of a recording medium, a corner at an air- 
outflow end of the air-bearing surface, at which two sides 
of peripheral surfaces of the air-bearing surface intersect 
each other, is at an obtuse angle and part of the obtuse 
angle portion is further cut-off to have a predetermined 
radius of curvature so that reduction in a lift due to 
rolling and camber of the head is prevented. 
[0018] Also, furthermore, according to the present 
invention, a magnetic disk apparatus having the magnetic 
head described above mounted thereon can be obtained. 
[0019] Effects of the present invention will be described. 
An angle (a corner) portion is cut-off along a straight line 
or a curve (a rounded shape) so as to be not at an acute 
angle but at an obtuse angle in the angle portion, so that 
the angle portion, which is to be at the lowest floating 
position, can be further approached to the medium, thereby 
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preventing the medium from clashing by buffer contact 
between the medium and the angle portion even when the lift 
is reduced due to the high-speed seeking and impacts. 
[0020] 

[Description of the Embodiments] An embodiment of the 
present according to the present invention will be described 
in detail with reference to the drawings* 

[0021] Fig. 1 shows a perspective view of a magnetic head 
according to the embodiment of the present invention. An 
air-inflow end 1 of a surface facing a recording surface of 
a medium in the magnetic head is provided with tapered faces 
2. A corner at which a side 5, in which an ABS 9 intersects 
a side face 4 of a groove that is formed by cutting-of f the 
surface facing the medium with a grind stone or the like 
from the air-inflow end 1 to an air-outflow end 3, meets a 
side 6 of an ABS air-outflow end 3 is chamfered by cutting- 
off with a grind stone, so that a corner 7 in one side of 
the ABS air-outflow end 3 is at an obtuse angle. 
[0022] Similarly, a corner at which a side 10, in which the 
ABS 9 intersects a side face 8 of the magnetic head, meets 
the side 6 of the ABS air-outflow end 3 is chamfered so as 
to obtain an obtuse angle of a corner 12 in the other side 
of the ABS air-outflow end 3. 

[0023] The magnetic head constructed in such a manner is 
mounted on a magnetic disk apparatus shown in Fig. 2, in 
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which the magnetic head 13 shown in Fig* 1 is attached to a 
suspension 16 which in turn is attached to a rotary actuator 
14 so as to be capable of seeking at a predetermined radial 
position of the medium 15. By rotating the medium 15 of the 
magnetic disk apparatus shown in Fig. 2, the magnetic head 
shown in Fig. 1 floats while rolling, as shown in Fig. 3(A), 
so that the lowest lift c according to the present invention 
can be increased higher than the lowest lift b of a 
conventional magnetic disk. 

[0024] When the head floats without rolling, as shown in 
Fig. 3(B), the magnetic head may have a camber of 
approximately 20 nm. Even in such a case, the lowest lift d 
according to the present invention can be increased higher 
than the lowest lift a of a conventional head. 
[002 5] Accordingly, in the magnetic head according to the 
present invention and shown in Fig. 1, a magnetic transducer 
17 can be further approached to the medium, enabling the 
magnetic disk apparatus to be integrated with high density. 
Moreover, in the magnetic head according to the present 
invention and shown in Fig. 1, by making the corners 12 and 
7 at the lowest floating position to be at obtuse angles, 
even when the magnetic head comes contact with the medium 15 
by reduction in the lift due to high-speed seeking and 
impacts , the medium cannot be damaged so that there is no 
problem that writing and reproducing cannot be performed. 
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That is, the magnetic disk apparatus according to the 
present invention can perform the high-speed seeking having 
advantages in reduction of the seeking time and furthermore 
in improvements of resistivity to impacts. 
[0026] A second embodiment according to the present 
invention is shown in Fig. 4. In a magnetic head f a surface 
facing the medium is patterned by photolithography, and an 
ABS 21 is formed by cutting with milling. Corners at both 
ends 23 in an ABS air-outflow end 22 at this time are made 
to be at obtuse angles similarly in the magnetic head shown 
in Fig. 1 so as to have the same advantages as those of the 
magnetic head shown in Fig. 1. 

[0027] In also a case shown in Fig. 5, in which a magnetic 
transducer is located in the center at an air-outflow end of 
a magnetic head, by similarly making corners 33 at both ends 
of an ABS air-outflow end 32 to be at obtuse angles, the 
same advantages can be obtained. Furthermore, in a magnetic 
head shown in Fig. 6, when both ends 42 at an air-outflow 
end of an ABS 41 are formed to have rounded portions 43, the 
same advantages can also be obtained. 

[00028] Also, in a magnetic head shown in Fig. 7, when an 
ABS 51 is designed to roll only in one side, and only a 
corner to be at the lowest floating position is formed to 
have a rounded portion 53, the same advantages can be 
obtained. Furthermore, as shown in Fig. 8, after both ends 



- 11 - 



at an air-outflow end 62 of an ABS 61 are cut along straight 
lines 63, obtuse angles thereby formed are cut to have 
rounded portions 64, thereby further improving resistivity 
to the high-speed seeking and resistivity to impacts. 
[0029] 

[Advantages] According to the present invention, by cutting 
corners in both sides at an ABS air-outflow end, which are 
to be at the lowest floating position of a magnetic head, to 
be at obtuse angles, there is an advantage that a lift can 
be designed to be smaller. 

[0030] Also, according to the present invention, by cutting 
off (rounding) corners at both ends of an ABS air-outflow 
end, which are to be at the lowest floating position of a 
magnetic head, to have predetermined radii of curvature (R), 
there is an advantage of improving resistivity to the high- 
speed seeking or to impacts. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a perspective view of a magnetic head 
showing a first embodiment according to the present 
invention. 

[Fig. 2] Fig. 2 is a schematic view of a magnetic disk 
apparatus according to the present invention. 
[Fig. 3] Fig. 3(A) is a side view of a magnetic head 
according to the first embodiment of the present invention 
in a floating state as viewed from an air-outflow side, and 
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Fig. 3(B) is a side view of the first embodiment of the 

present invention when a camber is enlarged in a floating 

state as viewed from an air-outflow side. 

[Fig. 4] Fig. 4 is a front view of a surface facing a 

medium according to a second embodiment of the present 

invention. 

[Fig. 5] Fig. 5 is a front view of a surface facing a 
medium according to a third embodiment of the present 
invention. 

[Fig. 6] Fig. 6 is a front view of a surface facing a 
medium according to a fourth embodiment of the present 
invention . 

[Fig. 7] Fig. 7 is a front view of a surface facing a 
medium according to a fifth embodiment of the present 
invention . 

[Fig. 8] Fig. 8 is an enlarged front view of a surface 
facing a medium according to a sixth embodiment of the 
present invention . 

[Fig. 9] Fig. 9 is a perspective view of a conventional 
magnetic head. 

[Fig. 10] Fig. 10(A) is a sectional view showing a floating 
position of the conventional magnetic head, Fig. 10(B) is a 
side view of the conventional magnetic head in a floating 
state as viewed from the air-outflow side, and Fig. 10(C) is 
an enlarged side view of a camber of the conventional 
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magnetic head in a floating state as viewed from the air- 
outflow side. 

[Fig. 11] Fig. 11 is a perspective view of a conventional 
head. 

[Fig. 12] Fig» 12 includes front views illustrating 

conventional heads, respectively. 

[Reference Numerals] 

1: air-inflow end 

2: tapered face 

3 : air-outflow end 

4: side face of groove 

5; side in which side face of groove intersects ABS 
6: ABS air-outflow end 

7: corner at end of ABS air-outflow end 
8: side face of magnetic head 
9: ABS 

10: side in which ABS intersects side face of magnetic head 

12: corner at end of ABS air-outflow end 

13: magnetic head 

1 4 : rotary actuator 

15: medium 

16: suspension 

17: magnetic transducer 
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